crucial aspect of alliances involves the coordination of information, resources, and activities among otherwise independent organizations. This coordination among alliance members can happen in a variety of ways, one of which is by time. Coordination by time is known as entrainment; to entrain is to temporally coordinate activities among involved parties. In fact, the temporal aspect of coordination has previously been noted in alliance literature. Masten, Meehan, and Snyder (1991) refer to "temporal specificity" or how the timing of interorganizational activities affect coordination. For our purposes, we are concerned with the way alliance management teams coordinate the activities of the alliance. We suggest that alliance management teams can benefit from actively considering temporal coordination, or entrainment, a concept which we will now define within the context of strategic alliances.
Defining entrainment
The concept of entrainment originates from the biological sciences and was introduced to the social sciences by Hall (1983) and McGrath and Rotchford (1983) . Ancona and Chong define entrainment as "the adjustment of the pace or cycle of an activity to match or synchronize with that of another activity " (1996:253) . Much of the entrainment research has focused on the behavior of units within an organization (Ancona & Chong, 1996) or the group-level of analysis (Ancona & Chong, 1999; Kelly, 1988; Kelly & McGrath, 1985) . However, others have noted that time is a fundamental property of organizations (Bluedorn, 2002; Dubinskas, 1988; Zerubavel, 1979) , which makes the entrainment of relationships among interorganizational entities (e.g., strategic alliances) an important topic of research (Bluedorn & Denhardt, 1988) .
With that said, it is important to acknowledge the fact that alliances are multi-headed entities and therefore represent a different challenge than that posed by Ancona & Chong (1996) in their seminal work on entrainment. There is precedence for the study of entrainment within alliances, however; Ganitsky and Watzke (1990) provide an examination of entrainment and its impact upon alliances in their discussion of temporal asymmetries with regard to international joint ventures.
In Ancona and Chong's 1996 article, the concept of entrainment is considered from an organizational behavior perspective (that of units within a single organization). However, it is necessary to modify that perspective somewhat if one considers entrainment in terms of a more macro entity such as an alliance. The "units" in the 1996 article refer to departments within an organization. From an alliance standpoint, the "units" are each of the organizational members of the alliance, and the composite entity is the alliance as a whole. (The external environment and its potential impact upon the entrainment efforts of the units and the composite entity remain an important factor, just as in Ancona and Chong's description.) In terms of an alliance managerial team, the team members will likely be representatives of each of the organizational members and therefore represent the interests of each of the organizational units described above. We feel this broadening of the entrainment concept is appropriate in that the fundamental aspects of entrainment remain intact: specifically, the elements of cycle and pace and how they affect coordination (in this case, temporal coordination). Given this broader perspective, cycles relevant to alliances may originate from several sources: 1) organizations involved in the alliance, 2) interaction of the alliance as a whole, as well as 3) external environmental elements.
Entrainment as a coordinating mechanism involves the rhythmic patterns of interacting entities and how (if at all) these rhythmic patterns may converge (Bluedorn, 2002) . There are two primary properties to these rhythms: that of cycle and pace. The term "cycle" refers to one complete implementation of a repeating phenomenon (Ancona & Chong, 1996: 253) and "pace" refers to the speed in which the cycles entrain, imposing a boundary condition of sorts for the entrainment of cyclic activity (Bluedorn, 2002) . Eisenhardt and Brown (1998) provide an example of pacing when they refer to "time pacing", which is the rhythmic timing of events such as entering a new market. Eisenhardt (1989) also found that top management teams in "high velocity" environments increased the pace of their decision-making to match the pace or speed of change within their industry.
According to entrainment literature, when multiple rhythms interact one rhythm may emerge as the most influential. This "influential" rhythm (called a "zeitgeber" or signaling agent) will in turn entrain or "capture" other related rhythms, pulling them into a temporal pattern that becomes a mechanism for coordination (Ancona & Chong, 1996) . The zeitgeber may influence either or both of these properties; however for entrainment to truly occur, both cycle and pace must be affected (Bluedorn, 2002: 150-151) . Examples of such zeitgebers in alliances might include the buying rhythm of a dominant alliance partner, the product development process (and its subsequent deadline) for introducing a new product (created by the alliance) into the market, or an external environmental signal such as the Christmas retail season.
For instance, consider the production schedule of an automobile manufacturer and its influence upon an alliance of the manufacturer and its supplier network. Because this manufacturer most likely represents a major buyer for these supplier alliance members, the rhythm of its production schedule and the timing of its purchasing needs will capture (entrain) the cycles and pacing of the suppliers. This does not mean that the suppliers will necessarily mimic the pacing of the manufacturer, but will alter their activities to meet the demands of the manufacturer's production rhythm. Another example would be the seasonal phenomenon of Christmas retailing and its impact upon a collaborative logistical alliance of consumer goods manufacturers. Within such an alliance, linked activities among alliance members (i.e., the pooling and timing of distribution channels) are all influenced (entrained) to the seasonal schedule. In other words, this seasonal schedule dictates to some extent the pace of cycles and activities for the alliance as a whole, as well each alliance member, in varying degrees.
Because of the multiple entities involved in a strategic alliance, we would also add a third temporal element (beyond cycle and pace) that indirectly impacts the ability of alliance management team members to entrain with one another: namely, the time orientation of each partner, specifically with regard to each organization's goals for the alliance and perceived lifespan of the alliance. For example, Das and Teng (2000) discuss time orientation dissimilarity among partners as a possible cause of instability in alliances.
With these three temporal elements (cycle, pace, and time orientation) in mind, we turn to a brief description of shared mental model theory, which we feel provides a useful framework to discuss alliance entrainment by alliance management team members.
Applying shared mental model theory
Based on past literature (Cannon-Bowers, Salas, & Converse, 1993; Dyer, 1984) , we define "teams" as a group of two or more individuals who share a common objective and whose roles are interdependent (e.g., requiring cooperative action). When teams make important decisions, they must coordinate activities among their members to be effective (Stout, CannonBowers, Salas, & Milanovich, 1999) . In addition, when teams or organizations engage in complex and interdependent tasks, a common (or "shared") understanding of the task is tremendously important. Shared mental model theory addresses both of these needs. A "mental model" is an organized knowledge structure that allows for effective interaction among involved parties (Mathieu, Heffner, Goodwin, Salas, & Cannon-Bowers, 2000) . Research has shown that shared mental models among team members result in better decision making and coordinated activity (Stout, Cannon-Bowers, & Salas, 1996) . Specifically, shared mental models allow groups to better explain phenomena, draw inferences, and recognize relationships among aspects of the external environment (Cannon-Bowers et.al, 1993) . It also allows members to act strategically without overt and extended interaction during unexpected (or time-constrained) events (Cannon-Bowers, Tannenbaum, Salas, & Volpe, 1995).
Various types of shared models exist, according to shared mental model researchers such as Klimoski and Mohammed (1994) . These types of mental models include task-related mental models, interaction-related mental models, and shared models of technology (Cannon-Bowers et al, 1993) . As an example, a team that shares a task-related mental model has common knowledge about procedures, environmental conditions, and problems that are likely to occur during the completion of a task. Likewise, a team that shares an interaction-related mental model has common knowledge about the roles various members play, common patterns of interaction among those members, and the location of important sources of information. Bluedorn and Standifer (2004) suggest the addition of another shared mental model to this list: a shared temporal mental model that allows team members to have shared meanings of time, as well as common approaches to time (in terms of punctuality, deadlines, etc.). For our purposes, we will focus on elements of a shared temporal mental model that specifically involves common understandings of cycle, pace, and time orientation.
Alliance entrainment through shared temporal mental models
In this section, we will address the elements of entrainment (cycle, pace, time orientation) within the context of shared temporal mental models and alliance managerial teams. Because of the vast array of forms in which alliances occur, it is difficult (if not impossible) to create one "best" temporal mental model that would be universally applicable and relevant to all alliance management teams. Instead, we will focus our attention on certain temporal aspects of alliances we feel should be considered by alliance team members in the process of developing a shared temporal mental model.
As described earlier, a shared temporal mental model would allow alliance team members to have shared meanings of time. To begin, it is best if all parties regard time as subjectively determined, rather than as an objective, inflexible phenomena (Ancona & Chong, 1996) . Obviously there are certain responses to time that are predetermined and therefore inflexible because of general social norms (e.g., the calendar, the perception of "clock" time).
But to entrain is to seek opportunities to alter, flex, and manipulate cyclic activity; it is to create a common mindset or "temporal reference framework" (Zerubavel, 1979: 85) for the alliance as a whole that is constructed by all relevant parties. With that in mind, it is important that alliance members recognize and acknowledge the subjective temporal interpretation of each organization, given that alliances are made up of at least two independent entities, each with their own temporal perspective. This illustrates the social and psychosocial component of entrainment, as alliance managers attempt to integrate different temporal perspectives into a new, unified social entity. Such behavior and its importance to effective entrainment is emphasized by temporal researchers such as McGrath & Rotchford (1983) . We are not suggesting that to create a shared temporal mental model all alliance members must become identical to one another in all aspects of their temporal perspective. Rather, a temporal model for an alliance ideally represents an awareness, acceptance, and intentional blending of each member's temporal perspective. Other researchers have likewise noted the importance of agreement in interpretation or perspective with regard to temporal coordination or synchronization. For instance, Barkema, Baum, and Mannix (2002: 922) state that "synchronization may be particularly difficult to achieve for groups … that construct and interpret time differently."
Now that the subjective nature of temporal mental models has been addressed, we examine ways in which cycle, pace, and time orientation may be considered by an alliance team with regard to a shared temporal mental model, beginning with the element of cycle.
Within a temporal mental model, the alliance team must have shared awareness and information with regard to crucial cycles related to the alliance and how they might be aligned and coordinated in terms of their phase patterns. For instance, consider an university's class schedule and how it affected the bus schedule for a group of apartment complexes which cater primarily to students. In this case, the managers of the apartment complexes jointly ran a system of buses whose routes included each apartment complex and key points on the university campus. The schedule maintained by the bus system was intentionally adjusted so that it aligned with the university's class schedule, in order for the students to arrive on time to their classes and have time to get to the bus after class. Because of this, we can say that the bus schedule was "captured" or entrained by the university's class schedule. Cycles within an alliance may be similarly aligned and adjusted, depending upon the nature of their relationship. This is not to imply that the various cycles must be perfectly synchronous; only that the cycles are related (entrained) consistently and repetitively (Bluedorn, 2002: 148) . Based on the work of previous researchers, (Ancona & Chong, 1996; Aschoff, 1979; Bluedorn, 2002) three forms of such "phase" entrainment are presented: 1) synchronic, in which various cycles occur at the same time, 2) leading, in which the "captured" or entrained cycles occur before the cycle of the more dominant rhythm, and 3) lagging, in which the entrained cycles occur after the cycle of the more dominant rhythm.
In terms of the temporal mental model, alliance team members should attempt to share an awareness that such cycles exist, how they specifically relate to the alliance, and a knowledge of how they are likely to align (or not align) with one another. Likewise, alliance team members should routinely share information with one another with regard to these cyclic phase patterns, possible changes in them, and how that might affect other alliance cycles (e.g., a cycle is altered, making it more irregular after a period of regularity because of a technological problem in a manufacturing plant of one of the alliance members). While this might appear commonsensical, very often such temporal issues are easily perceived by alliance members as obvious or unimportant. This can result in a lack of routinized discourse among team members with regard to crucial temporal aspects of coordination, resulting in a lack of awareness and identification of crucial cycles (both internal and external to the alliance) that might impact the alliance's effectiveness.
The above recommendations refer to cycles either embedded within, or external to the alliance. However, an alliance team must also consider the cyclic design of the alliance itself; specifically, whether the alliance is intended to be "one-cycle" or "multi-cycle" in nature. A onecycle alliance is formed for one discrete primary purpose such as the development of a new product, after which the alliance disbands. Conversely, a multi-cycle alliance will proceed AoM Submission ID: 12772 Alliance Management Teams and Entrainment 12 through several cycles of output development. A shared agreement with regard to this aspect of cycle will also aid the effectiveness of the alliance team in terms of decision-making, reduction of uncertainty, etc.
Turning to the element of pace, a shared temporal mental model should also include consensus by alliance team members as to what constitutes a "dominant pacer" (or "pacers") which can act as zeitgebers for the alliance. Such dominant pacers act as a synchronizing force for the endogenous cycles of an alliance. As the cycles become aligned to this primary pacer, an entrained rhythm emerges among the cycles of alliance members that creates a "dominant temporal ordering" (Ancona & Chong, 1996: 253) . This in turn acts as a strong coordinating mechanism for the alliance. It must be noted that we are extending the use of "dominant temporal ordering" beyond Ancona and Chong's original description which concerned an external pacer that captures cycles within a single organization; in the case of alliances, a dominant pacer might not originate from the external environment but rather from within the alliance itself. Alliances (as multi-organizational entities) exist in a more macro environment;
given that, what qualifies as "external" is different than for organizations, making it possible for a dominant pacer to occur within the alliance as well as from the external environment (relative to the alliance and its members).
Given the importance of the dominant pacer to temporal coordination, consensus among alliance members as to what constitutes dominant pacers is critical. We are not suggesting that the dominant pacer is selective (e.g., members can pick and choose among various pacers), although there might be some degree of control depending upon the particular alliance. If, however, all alliance members reach consensus as to important pacers with regard to their alliance, it allows members to set the pace of critical cycles both within the alliance and within each organizational member based on that dominant pacer. In addition, it allows the team to coordinate activities around a specific central temporal mechanism. Such unified action and consensus among key alliance decision makers should aid in the reduction of uncertainty and boost cooperative efforts.
In addition, we feel that alliance teams that arrive at consensus with regard to what constitutes a dominant pacer (or pacers) in the initial stages of an alliance will enjoy a particular advantage, even if a change occurs later in the life of the relationship. If a dominant pacer is identified at this early stage, members increase their ability to set the pace of important internal cycles early in the life of the alliance, which aids proactive planning efforts and the earliest implementation of key activities. Also, if the process of reaching consensus about such pacers is learned/experienced early in the stages of the alliance, it will provide shared experience to each of the managerial team members that should prove useful when later determinations must be made.
We now turn to the last element of interest, time orientation. "Time orientation" as a temporal construct has typically been used in past research (Brislin & Kim, 2003; Lawrence & Lorsch, 1967; Parkhe, 1993) to refer to how far ahead (or behind) a person (or entity) considers the past or future. (The term "time horizon" is also used to describe this concept.) Within alliances, each organizational partner will have a unique temporal orientation which some researchers feel can impact the effectiveness and stability of the alliance (Das & Teng, 1999; Das & Teng, 2000; Kogut, 1991) . Because of this, we recommend that time orientation be included as a necessary component of a shared temporal mental model. In fact, we suggest there are two specific issues related to time orientation that should be considered by alliance teams: 1) the overall future time horizon or expected duration of the alliance and 2) the specific time orientations of each alliance organizational partner and the subsequent intentions for the alliance that derive from these orientations.
With regard to the first issue (overall future time horizon or expected duration of the alliance), it is important for alliance members to consider and reach at least some initial consensus as to the lifespan of the alliance, especially given that alliance durations are often considered ambiguous (Kogut, 1991) . Does the general purpose of the alliance denote a short lifespan or one that is more extended? Admittedly this perspective can change over time, but if members can initially agree to a possible lifespan it will aid in decision-making, the building of trust, entrainment efforts, as well as help decrease uncertainty.
Earlier, we discussed the benefits derived from consensus with regard to the number of cycles an alliance will exist. However, it is important to differentiate between the overall duration of the alliance and the number of cycles involved. For instance, several organizations might engage in a one-cycle alliance whose purpose is a research and development project lasting several years, while a multi-cycle alliance might be formed for the purpose of collaborating on several month-long projects.
Second, alliance members should be aware of and acknowledge potential differences in terms of time orientation by each organization. In fact, the implications of differences in shortterm and long-term time orientations have been described in depth by past researchers (Beamish, 1987; Das & Teng, 2000; Joskow, 1985; Kogut, 1991) . As Das and Teng (2000) point out, an organizational partner with a short-term orientation views the alliance as transitional, expecting quick and tangible results, while an organizational partner with a long-term orientation views the alliance as semipermanent, requiring more patience and commitment (Das & Teng, 2000) .
Both short-term and long-term orientations provide benefits to alliances. A short-term perspective "vitalizes" and helps alliance teams maintain an awareness of the importance of current results, while a long-term orientation helps "align incentives" and stresses the importance of commitment and good relationships (Das & Teng, 2000: 88) . Because of this, a balance between the two orientations within a shared temporal mental model is recommended. In fact, Das and Teng suggest that an alliance's temporal orientation be viewed as an "integration of all partners' orientations" (Das & Teng, 2000: 89) . Such a balance would acknowledge and incorporate the general needs and situational factors of the alliance, as well as each alliance member's perspective. This balance will naturally need to be reevaluated periodically as the needs and situation of the alliance changes. In their 1999 article, Das and Teng recommend alliance members reach agreement in terms of a balance between short-term and long-term orientation for each stage of the alliance process, rather than rely on one time orientation exclusively throughout the life of the alliance. We extend that reasoning to suggest that such agreement may be achieved (and achieved more effectively) by engaging in on-going discourse and evaluation within the context of a shared temporal mental model.
Discussion and conclusion
The purpose of this article is to illustrate how shared temporal mental models can increase the effectiveness of temporal coordination by managerial teams within the context of strategic alliances. However, we have not addressed specifically how such mental models can be created among team members. Certain activities appear to help promote the creation and successful use of mental models. For instance, various methods of training (i.e., passive demonstrations, lecture, role playing) have been recommended to encourage task-related and interaction-related mental models (Cannon-Bowers et. al, 1995) . While it is certainly conceivable that the development of these forms of mental models would aid in the overall effectiveness of alliance managerial teams, direct training regarding temporal characteristics may not be necessary to achieve a shared temporal mental model, as long as each team member understands these temporal concepts (such as entrainment) and how they relate to alliances. Other researchers (Rouse & Morris, 1986) have described the impact of prior knowledge on the fostering of mental models. Such prior knowledge can act as both a hindrance and an advantage in the development of new mental models, depending upon the accuracy of mental models previously developed among the individuals involved (Cannon-Bowers et. al, 1993; Rouse & Morris, 1986 ). As we have noted above, the importance of frequent, on-going communication can not be overemphasized. The constant flow of timely, applicable information will aid the development of, and continued relevance of shared mental models. Finally, we would stress the benefits derived from the creation of a positive team environment that stresses openness, collaboration, and a willingness to share and listen to different perspectives and ideas. While teams composed of members from different organizations (and which are possibly competitors in most respects outside the alliance) certainly face particular challenges in building and sustaining such an open, collaborative environment, we feel the benefits outweigh the efforts needed to achieve this goal, both in terms of the current alliance and in the knowledge and experience individual organizations may gain through such successful collaboration.
Theoretical contributions
Strategic alliances have been examined using a number of theoretical frameworks, some of which allude to the effect of time and temporal matters but do not specifically address its impact. This article is intended to provide a step toward a conscious, focused consideration of temporal issues and their relationship with strategic alliances. Specifically, we suggest that the AoM Submission ID: 12772
Alliance Management Teams and Entrainment 17 temporal concept of entrainment plays a crucial role in the strategic planning and implementation of alliances. Furthermore, we propose that alliance managerial teams will benefit from active, on-going consideration of entrainment issues through the use of a shared temporal mental model.
By utilizing shared mental model theory as a framework, we have provided the context in which such careful consideration can occur among alliance team members. A shared temporal mental model can represent to team members a collective understanding of key temporal elements, while simultaneously acknowledging the subjective nature of temporal perspectives.
The second contribution involves our attempt to extend temporal research by illustrating the use of temporal constructs to study more macro-oriented entities than have usually been examined. We feel the findings of such temporal researchers as McGrath, Kelly, Ancona, and others represent a suitable and meaningful way of analyzing and interpreting phenomena involving aggregated entities such as alliances and interdependent partnerships among organizations. Along these lines, we have offered reasoning for the legitimacy of extending the application of entrainment beyond group and organizational-level research to incorporate more macro collectivities. We feel this extension is particularly relevant and timely given the increasing globalization of business and the trend towards interorganizational collaboration made possible by technology such as business-to-business electronic commerce.
Future research
We have discussed shared temporal mental models among alliance managerial teams and their potential to increase effectiveness within the team (and hopefully, the alliance). However, we have not explored what specific factors of the team might be affected by such shared understandings. Future research could examine particular constructs such as uncertainty, role conflict, process and task conflict, trust, decision-making processes, and cooperative performance to determine which (if any) of these constructs are affected by the presence of such mental models and if affected, how and to what extent are they affected. If it is determined that such an effect exists (e.g., shared mental models affect the effectiveness of alliance teams), researchers could then examine whether such changes in turn affect the performance of the alliance itself or if the affect extends only as far as the team-level of analysis.
Another potential area of study concerns how the temporal profile (temporal characteristics) of individual managerial team members influence the alliance team as a whole.
For instance, in his 1991 article, Das studies the future orientation of executives and how the nature of that orientation can affect long-range strategic planning. Das differentiates between "near-future" and "distant-future types", stating that individuals with a distant-future orientation are more capable of conceptualizing dynamism in the environment than individuals with a nearfuture orientation. Such differences might affect the success of long-range strategic planning. In an earlier study, Das (1987) confirmed that individuals engaged in strategic planning, and that had a near-future orientation, preferred a shorter planning horizon than those with distant-future orientation. Differences in how far individuals think/plan into the future (or the past) could have an affect on the forming of shared temporal mental models, as could other temporal characteristics of individual team members. Finally, future studies could examine whether shared temporal mental models can be created in any interorganizational team composed of boundary-spanning individuals and whether affects similar to those found in alliance-based teams are found.
Conclusion
In this article, we suggested that while creating a successful strategic alliance is a significant challenge for the managerial teams that are assigned to administer them, the effectiveness of these managerial teams can be increased if the team shares a common temporal mental model with regard to the alliance. Shared mental models which involve organized knowledge structures that allow for effective interaction among involved parties (Mathieu, et. al, 2000) have been shown to aid decision-making, coordination of activities, explaining phenomena, and drawing inferences (Cannon-Bowers et. al, 1993; Stout et. al, 1996) . While mental model researchers have examined mental models related to task and interactions among team members, Bluedorn and Standifer (2004) suggested the addition of a temporal mental model that would involve shared meanings regarding various temporal concepts and that would increase the effectiveness of the team, and by extension, the alliance. In particular, we stated that managerial teams called upon to manage alliances could particularly benefit from a shared understanding of entrainment (or temporal coordination) and the elements that impact entrainment (cycle, pace, and time orientation). In line with this reasoning, we made specific recommendations regarding cycle, pace, and time orientation and alliances and how a shared temporal mental model which incorporates these entrainment elements might benefit alliance teams.
having to do with how deep into the past and the future people/entities look when thinking about things. The former he termed temporal focus; the latter, temporal depth.
